###### Strengths and limitations of this study

-   A key strength of this study was that the patients were exclusively primary care patients. Somatic comorbidity was not an exclusion criterion, indicating that the study population represented typical primary care patients, who often suffer from both mental and physical health problems.

-   An additional strength was the thorough scrutinising of electronic patient records for care consumption surveillance that provided legitimacy for the healthcare cost outcomes as these data are more reliable than patient-reported care consumption data.

-   Missing data with regards to sick leave for some patients was a weakness as productivity loss from absenteeism constitutes the largest part of societal costs.

Background {#s1}
==========

WHO reports that depression constitutes the largest global burden of disease.[@R1] Societal costs of depression are considerable. The total annual cost for mood disorders in Europe 2010 was estimated at approximately €113.4 billion, which corresponds to almost 1% of the Gross Domestic Product in the European Union.[@R2] The largest component of the costs for depression in Sweden 2004 consisted of productivity loss due to impaired work performance.[@R3]

Most of the patients with depression are diagnosed and treated within primary care.[@R4] In Sweden, around 2.4%--4.7% of primary care patients are diagnosed with a mood disorder.[@R5] Cognitive behavioural therapy (CBT), the leading evidence-supported form of psychological therapy for people with depression,[@R7] has been shown to be as effective as antidepressants for treating mild--moderate depression.[@R8]

However, the availability of CBT in primary care is low,[@R4] often due to a shortage of trained psychologists and/or psychotherapists (henceforth collectively referred to as 'therapists'), and many patients therefore do not receive appropriate treatment.[@R9]

Internet-mediated CBT (ICBT) is described as a feasible, effective and acceptable online alternative to standard manualised face-to-face CBT and may provide increased opportunities to offer patients an appropriate treatment.[@R10] ICBT is internationally accepted as a treatment for depression.[@R11] Guided ICBT has shown effect sizes post treatment of Cohen's d=1.46, after 3 years follow-up d=1.78.[@R12]

ICBT has been specified as the treatment of choice for mild depression by the National Board of Health and Welfare in Sweden and is one of the preferred treatments for moderate depression.[@R15] Several studies of cost-effectiveness of ICBT as treatment for depression show promising results in favour of ICBT.[@R16]

McCrone *et al* investigated the cost-effectiveness of ICBT compared with treatment as usual (TaU) in treating depression and anxiety in a randomised controlled trial (RCT) conducted in the primary care setting in UK in 2004.[@R16] They found that ICBT was more effective than TaU by the primary care team at negligible additional cost and that ICBT resulted in a reduction in productivity loss due to lower levels of sick leave compared with TaU. The cost of ICBT per quality-adjusted life-year (QALY)[@R20] was assessed to be competitive with regards to other recommended interventions. For example, at a value per QALY (threshold) of GBP5000 (€5900), there was an 85% likelihood that ICBT was cost-effective compared with TaU.[@R16]

However, recently, Gilbody *et al* conducted the REEACT trial, an RCT concerning two different ICBT programmes for depression in primary care in the UK. No substantial improvement in depression outcomes could be seen compared with usual general practitioner (GP) care alone.[@R21] The trial based cost-effectiveness analyses suggested that none of the ICBT programmes were cost-effective compared with usual GP care alone. Usual GP care alone was the intervention most likely to be cost-effective at an assumed GBP20 000 (€23 600) per QALY threshold.[@R22] This was the first large-scale pragmatic primary care RCT that studied the effectiveness of treatment of well-defined depression with ICBT compared with usual primary care, and not combined with anxiety as in McCrone *et al*.[@R16]

Most research on the effectiveness of ICBT for depression has been conducted in the general population, with participants recruited through advertisement, or in clinical settings, most often with waiting list patients as control group.[@R9] There are very few studies of ICBT as treatment for depression in the primary care setting with the clinically most relevant comparison group. We performed an ICBT pragmatic effectiveness trial in Swedish primary care (PRIM-NET), where the intervention---ICBT treatment---was comparable with TaU in general practice concerning depression, quality of life and sick leave results in a 3-month and 12-month evaluation.[@R23] It is generally acknowledged that pragmatic effectiveness studies are the most informative for economic and cost-effectiveness conclusions.[@R25]

Objective {#s2}
=========

The objective of this study was to perform an economic evaluation of ICBT compared with TaU as treatment for mild to moderate depression in the primary care setting, based on an pragmatic effectiveness trial performed in Swedish primary care, initially a 3-month RCT[@R23] with further 9 months of follow-up as a controlled trial.[@R24] In particular, the objective was to assess the incremental cost-effectiveness ratio (ICER) of ICBT versus TaU at 12 months follow-up, from a healthcare and a societal perspective.

Method {#s3}
======

The current cost-effectiveness study is part of the PRIM-NET pragmatic effectiveness trial conducted in the southwestern region of Sweden (Västra Götaland) in 2010--2014. A detailed protocol has been presented previously.[@R23]

Patient involvement statement {#s3a}
-----------------------------

Patients were not involved.

Practice and participant recruitment {#s3b}
------------------------------------

All primary care centres (PCCs) in the region of Västra Götaland (with about 1.6 million inhabitants) with access to a therapist with CBT competence were invited by the primary care research network to participate in the study, of which 16 accepted and were engaged.[@R23] Of the PCCs 4 were privately and 12 were publicly run; 12 were urban and 4 rural.

GPs and nurses at the PCCs were instructed to invite to the study all patients aged ≥18 years with a probable diagnosis of mild to moderate depression and positive to ICBT as a treatment alternative. Mild and moderate depression was based on Diagnostic and Statistical Manual of Mental Disorders IV criteria and the Montgomery Åsberg Depression Rating Scale---self rating version (MADRS-S).[@R26] Patients had to have a MADRS-S score \<35, which is the cut-off point for severe depression.[@R26] To be included in the study, patients also had to have access to a computer with speakers or headphones. For patients on antidepressant maintenance treatment, no dosage change should have taken place during the last four weeks. We excluded patients with earlier suicide attempt or present risk of suicide, substance dependence or alcohol abuse, bipolar, psychotic or other severe psychiatric disorder, and those with cognitive disability or insufficient knowledge of the Swedish language. All included patients gave informed consent before taking part in the study.

After receiving oral information about the study and the intervention by their GP or nurse, the patients who agreed to participate met a licensed psychologist or psychotherapist for an approximately 1 hour diagnostic assessment within 2 weeks. The assessment was based on the Mini International Neuropsychiatric Interview Swedish V.6.0.0b.[@R27] Patients who met the inclusion criteria also received written information and signed consent to participation, and then met a registered nurse for randomisation and to fill out study protocols including background data.

Sample size calculation {#s3c}
-----------------------

The study was designed for detecting a possible significant difference in effect size of approximately 10% between the ICBT group and the TaU group regarding the summary scores obtained in the completed instruments of the Beck Depression Inventory-II (BDI-II)[@R28] and EuroQol EQ-5D-3L.[@R30] The significance level was set at 0.05 and the power estimate at 0.80, which required 71 participants in each group. The assumed effect sizes were chosen based on findings reported in a study by Proudfoot *et al* [@R11] and on the study group's empirical expectations.[@R15]

The intervention {#s3d}
----------------

A secure email service was used for contact between patient and healthcare provider. Patients randomised to TaU received the treatment typically provided at the specific PCC. TaU could consist of visits to a GP (58%), nurse (18%), antidepressants (50%), face-to-face psychotherapy (39%), sick leave certification (32%) or combinations of these.[@R23]

Patients randomised to ICBT received access to a commercially available ICBT treatment programme (Depressionshjälpen) based on CBT techniques, consisting of seven modules accessible for 12 weeks. The modules were completely self-help. The support from the therapists was concentrated on validating the patient, reinforcing progress and encouraging the patient to continue working with the programme. The contacts were around 15 min per week via secure email or by telephone. The patients were recommended to work through the modules within 8 weeks. The treatment period was defined as 12 weeks. The ICBT patients could also receive components of TaU treatment, except for any type of psychotherapy other than ICBT.[@R23]

Health outcomes {#s3e}
---------------

The changes in health status were assessed in terms of QALYs and changes in the BDI-II. QALYs is the combination of length of life and health-related quality of life (HRQoL) measured on an index scale from 0 to 1 (with 0 being 'equal to death' and 1 being the best possible health state). One QALY can thus be viewed as living 1 year in the best possible health state. The HRQoL was assessed using the EQ-5D-3L instrument, which assesses health status using five dimensions of health (mobility, self-care, ability to undertake usual activities, anxiety, depression) with three levels of health state in each dimension. The responses to the EQ-5D-3L instrument were scaled to the 0--1 index scale based on the often-used 'Dolan-tariff'.[@R31] Patient scores were available at baseline, and at 3, 6 and 12 months post baseline and QALYs were then calculated by calculating the product of HRQoL and the time spent in each health state. Graphically QALYs can be seen as the area under the curve of HRQoL weights across all measurement points (see online [supplementary figure A1](#SP1){ref-type="supplementary-material"} in the appendix for a graphical example).
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BDI-II is a self-assessment instrument developed for measuring level of depression.[@R28] The BDI-II contains 21 items, and the patient scores between 0 and 3 on each item. Maximum score is 63. The cut-off level for mild depression is 14, for moderate depression 20 and for severe depression 29. BDI-II scores are available at baseline, and at 3, 6 and 12 months post baseline.

Cost data {#s3f}
---------

Costs were measured in Swedish kronor (SEK) and based on the 2013 price level. One SEK approximately corresponds to the value of €0.105. The resource use items that were identified are described below.

### Healthcare utilisation {#s3f1}

The number of visits and phone counselling events regarding GPs, nurses and therapists were retrieved at individual patient level from electronic patient records (EPR). Hourly wages for healthcare personnel were calculated using salary data from Statistics Sweden[@R32] and were used to value personnel costs by combining wage costs with the average time per visit.[@R33]

### Intervention {#s3f2}

The costs of the intervention comprised the ICBT software including technical support and the working hours of the therapist. The cost of the ICBT software was defined as the market price of similar commercially available programmes.

### Medication {#s3f3}

Drug consumption was retrieved from EPR and patients' questionnaires. Costs of these drugs were estimated based on prices retrieved from the Dental and Pharmaceutical Benefits Agency[@R34] and by using the market price of 26 February 2013.

### Productivity loss {#s3f4}

The human capital approach was used to measure and value the costs due to productivity loss. The approach values work/productivity at the market price of what someone (ie, employer) is willing to pay per hour of labour, and this is the gross wage plus social fees. Sick leave data were patient-reported. Hourly wages for patients were calculated using individual income data from the Taxpayers' directory 2013 and were multiplied by the total hours of sick leave to value productivity loss.

### Patient costs {#s3f5}

The patient costs covered the time spent on healthcare treatment including transportation time. Transportation time and transportation expenses were calculated using postal codes of the PCCs and the patients' residential addresses.

We performed the economic evaluation from both a 'payer/healthcare' perspective, including resource use of healthcare, intervention and medication, and from a societal perspective, additionally including resource use consequences due to productivity loss and patient costs. No discounting was applied since all costs (and health outcomes) analysed were within a 1-year period.

Data collection {#s3g}
---------------

Collection of data at baseline included socio-demographic and economic variables, for example, age, gender, education, socioeconomic status, employment, sick leave status during past year, use of drugs, marital status, place of residence, alcohol consumption, physical activity and ethnicity.[@R23] Health outcome measurements (EQ-5D-3L and BDI-II) were conducted at baseline, and thereafter 3, 6 and 12 months post baseline.

Handling of missing data {#s3h}
------------------------

Cost data were complete for all patients included in the PRIM-NET pragmatic effectiveness trial except for sick leave data. In cases where sick leave data were missing (at baseline: 2 in the TaU group and 2 in the ICBT group, at 3 months follow-up: 10 in the TaU group and 17 in the ICBT group and at 12 months follow-up: 10 in the TaU group and 15 in the ICBT group).

With regards to the health outcome data (BDI-II and EQ-5D-3L), there were some missing responses at both 3 and 12 months follow-up (7 cases in the ICBT group and 11 in the TaU group). If data on 3 or 6 months follow-up were missing, the value between first and last observation was imputed from patients' own data.

For our main estimate of the cost-effectiveness analysis, we assumed a sick leave of zero if none reported by patients and we excluded patients where two or more measurements of health outcome data were lacking. The base case consisted of the remaining patients where both cost and outcome data were sufficient (40 ICBT vs 33 TaU patients). In both the ICBT and the TaU groups, the excluded cases were relatively healthy patients with low levels of care consumption. However, as a sensitivity analysis, results were also calculated based on multiple imputation techniques for missing data.[@R35]

Cost-effectiveness analyses and the net monetary benefit {#s3i}
--------------------------------------------------------

Standard descriptive methods (eg, frequencies, percentages and means) were used to summarise the demographic and clinical features of the intervention and control group.

We estimated the ICER both for the cost per reduced score on the BDI-II scale and the cost per QALY. The ICER was calculated as

$$\begin{matrix}
{\left( {Cost_{ICBT} - Cost_{TaU}} \right)/\left( {Health\ outcome_{ICBT} - Health\ outcome_{TaU}} \right)} \\
{\,\,\,\,\,\,\,\,\,\,\,\,\,\, = \Delta Cost/\Delta Outcome} \\
\end{matrix}$$

with the outcome being BDI-II and QALYs in the two respective analyses. The ICER can be viewed as the 'price tag' to gain one unit increase in the health outcome measure. A lower ICER implies that an intervention is more cost-effective since it means that we have to use less resources (lower costs) to achieve one unit of the health gain. With regards to priority setting between alternative treatment options, recommending treatments with a lower ICER implies that larger patient health gains may be achieved for a given budget.

The ICER (as a ratio) is prone to difficulties in interpretations if results contain both 'dominant' (lower costs and better health outcomes) and 'dominated' (higher costs and worse health outcomes), in which case it is typically recommended to estimate the net monetary benefit (NMB) instead.[@R25] We will therefore also estimate and present results using the NMB metric.

The NMB translates the cost-effectiveness calculation into a linear expression and is calculated as $V \times \Delta Outcome - \Delta Cost$, where $V$ is the assumed value per outcome unit (change in BDI-II score or QALY). If the NMB is positive, the treatment is cost-effective, whereas if the NMB is negative, the treatment is not cost-effective. Considering that the exact 'true' estimate of different decision makers' $V$ is unknown, we present the NMB using a range of different $V$s.

For example, imagine that the gain with ICBT compared with TaU is on average 0.1 QALYs but with an associated increase in costs by €1000. Also, assume that the decision maker's value per QALY (sometimes referred to as the threshold value) is €30 000. In this situation, the ICER is €1000/0.1=10 000, whereas the NMB is =€30 000×0.1 − €1000 = €2000. The conclusion is identical irrespective of if we look at the ICER or the NMB (the treatment is cost-effective) since the ICER is below the decision maker's value per QALY and the NMB is positive. Conclusions based on the ICER and the NMB will always be identical, but the advantage with the NMB expression is that we do not confuse 'dominant' with 'dominated' outcomes and we can therefore always calculate appropriate CIs.

Assessing uncertainty {#s3j}
---------------------

To assess uncertainty, deterministic sensitivity analyses were carried out using 'scenario analysis', that is, changing relevant assumptions in different analyses to assess how they affected the cost-effectiveness. To assess sampling uncertainty, CIs of the NMB were constructed using non-parametric bootstrapping (1000 bootstrap resamples) of the observed data.[@R36]

Results {#s4}
=======

Demographic data as well as income data, and use of antidepressants and sedatives at inclusion, are presented in [table 1](#T1){ref-type="table"}, including test of mean differences between ICB and TaU. The baseline characteristics of the ICBT and TaU groups showed that the groups were closely comparable (no statistically significant differences) with regards to all key variables, except for the use of sedatives. Six patients in the intervention group and five patients in the control group had other chronic somatic disease. Patients lost to follow-up did not differ in baseline characteristics, except that significantly more patients lost to follow-up were living alone.

###### 

Primary sample description for participants in the PRIM-NET trial

                                          ICBT (n=52)        TaU (n=38)         P values difference in means/proportions
  --------------------------------------- ------------------ ------------------ ------------------------------------------
  Women, n (%)                            31 (60)            39 (75)            0.16
  Age, mean (SD)                          39 (13)            38 (10)            0.63
  Living alone, n (%)                     24 (46)            13 (38)            0.44
  University-level education, n (%)       19 (37)            9 (24)             0.19
  High socioeconomic status\*, n (%)      28 (65)            18 (60)            0.63
  Employed, n (%)                         38 (73)            29 (78)            0.59
  On sick leave during past year, n (%)   24 (46)            15 (39)            0.51
  Antidepressants, n (%)                  12 (23)            9 (24)             0.91
  Sedatives, n (%)                        9 (17)             0                  0.01
  Income years (SEK), mean (SD)           290 885 (93 094)   268 496 (60 508)   0.20

\*According to socioeconomic index.

ICBT, internet-mediated cognitive behavioural therapy; TaU, treatment as usual.

Costs results {#s4a}
-------------

Unit costs and total costs are presented in [table 2](#T2){ref-type="table"} for ICBT and TaU, respectively. The mean total cost per patient and year was SEK47 679 (€5027) for ICBT and SEK50 343 (€5308) for TaU. The mean costs of the payer for healthcare consumption, drugs and ICBT software were SEK4044 (€426) for ICBT and SEK4434 (€468) for TaU. There were no statistically significant differences between the two groups concerning total healthcare costs, total non-healthcare costs or total societal costs per patient.

###### 

Mean healthcare and non-healthcare costs during the first year of follow-up

  -------------------------------------------------------------------------------------------------------------
  Cost items (time spent)                      Cost/unit (SEK)   ICBT\             TaU\              P values
                                                                 n=40              n=33              
  -------------------------------------------- ----------------- ----------------- ----------------- ----------
  GP visits                                    333               782               1098              0.15

  Therapist, ICB support therapist and nurse   Varies            856               2198              0.002

  Phone counselling (15 min)                   115               1025              699               0.007

  Medication (antidepressants+sedatives)       Varies            382               440               0.19

  ICBT programme                               1000              1000              0                 --

  Mean healthcare cost per patient\                              4044 (1853)       4434 (2651)       0.73
  (SD)                                                                                               

  Time cost (treatment+transportation)         Varies            1598              1421              0.39

  Sick leave                                   Varies            41 997            44 321            0.90

  Transportation                               Varies            39                165               0.001

  Mean non-healthcare cost per patient\                          43 634 (77 394)   45 909 (85 951)   0.86
  (SD)                                                                                               

  Mean total cost per patient\                                   47 679 (77 641)   50 343 (87 176)   0.85
  (SD)                                                                                               
  -------------------------------------------------------------------------------------------------------------

Costs in SEK (SEK1 = \~€0.105).

GP, general practitioner; ICBT, internet-mediated cognitive behavioural therapy; TaU, treatment as usual.

Health outcomes {#s4b}
---------------

Both ICBT and TaU groups showed a significant within-group reduction of depressive symptoms,[@R23] measured both as a reduction in the BDI-II score and an increase in the EQ-5D-3L score (see [table 3](#T3){ref-type="table"}). The TaU group had a larger reduction in BDI-II score by 0.46 points and a larger increase in the EQ-5D score by 0.07 points. However, neither of these differences were statistically significant.

###### 

Health outcomes

  ------------------------------------------------------------------------------------------------------------------------
                          BDI-II                    EQ-5D-3L score                                   
  ----------------------- ------------------------- -------------------------- --------------------- ---------------------
  Baseline                24.38 (21.77 to 26.98)    25.66 (21.98 to 29.33)     0.66 (0.59 to 0.73)   0.61 (0.52 to 0.70)

  3 months                13.39 (9.75 to 17.02)     12.46 (8.25 to 16.68)      0.72 (0.64 to 0.81)   0.76 (0.69 to 0.83)

  6 months                12.68 (9.25 to 16.11)     10.9 (7.50 to 14.30)       0.78 (0.71 to 0.85)   0.81 (0.76 to 0.87)

  12 months               10.97 (7.66 to 14.28)     11.83 (8.29 to 15.36)      0.79 (0.72 to 0.87)   0.81 (0.75 to 0.87)

  Within-group change     −13.40 (−17.5 to −10.5)   −13.83 (−17.90 to −9.17)   0.13 (0.05 to 0.21)   0.19 (0.12 to 0.28)

  Between-group change\   −0.46 (−5.83 to 4.91)     −0.07 (−0.18 to 0.04)                            
  (ICBT-TaU)                                                                                         

  Total QALYs\*           --                        --                         0.74 (0.75 to 0.84)   0.79 (0.70 to 0.78)
  ------------------------------------------------------------------------------------------------------------------------

Means and 95% CIs in parentheses.

\*Adjusted for baseline difference in the EQ-5D-3L score. No differences comparing ICBT to TaU are statistically significant. The within-group changes are statistically significant for both ICBT and TaU (for both BDI-II change and EQ-5D-3L score change).

BDI-II, Beck Depression Inventory-II; ICBT, internet-mediated cognitive behavioural therapy; TaU, treatment as usual.

The estimates of total QALYs for the ICBT and TaU group resulted in an average of 0.74 QALYs in the ICBT group and an average of 0.79 QALYs in the TaU group. These estimates were adjusted for the baseline difference in the EQ-5D-3L score (the ICBT group had a slightly better self-assessed health at baseline) but were not statistically significantly different.

Cost-effectiveness results {#s4c}
--------------------------

The main cost-effectiveness results are shown in [table 4](#T4){ref-type="table"}. Based on a societal perspective, that is, including all cost items, the cost per QALY with ICBT compared with TaU was SEK53 874 (€5681), and the cost per reduced BDI-II score was SEK3896 (€411).

###### 

Cost-effectiveness results

  Scenario                                                         Cost per QALY            Cost per BDI-II point
  ---------------------------------------------------------------- ------------------------ -----------------------
  Main estimates (ICBT vs TaU)                                                              
   Societal perspective                                            SEK53 874\* (€5387)      SEK3896\* (€411)
   Healthcare perspective                                          SEK5371\* (€537)         SEK388\* (€41)
  Sensitivity analyses (ICBT vs TaU from a societal perspective)                            
   With non-commercial ICBT programme (ie, freeware)               SEK38 117\* (€3812)      SEK2756\* (€291)
   With multiple imputations for missing data                      SEK17 245\* (€1725)      SEK1247\* (€132)
   Without adjusting for baseline differences in health            SEK118 753\* (€11 875)   ICBT dominant

Cost per QALY and cost per BDI-II point reduction. Costs in SEK and in euros in parentheses (SEK1 = \~ € 0.105) for ICBT versus TaU.

\*Results indicate savings per lost QALY (BDI-II point) since ICBT was less expensive but also with less beneficial health outcomes. 95% CIs not defined since it includes estimates in all four cost-effectiveness plane quadrants (and thus not shown). Main estimates based on QALYs and BDI-II changes adjusted for differences in baseline health status.

BDI-II, Beck Depression Inventory-II; ICBT, internet-mediated cognitive behavioural therapy; QALY, quality-adjusted life-years; TaU, treatment as usual.

In the typical cost-effectiveness study, the ratio is interpreted as the increase in costs for an improved health outcome. Considering the fact that the incremental cost was negative (ICBT less expensive) and the incremental health outcome also was negative (ICBT less beneficial), these cost-effectiveness ratios should be interpreted as the cost savings for each lost QALY and increased BDI-II score. Thus, for every lost QALY there was a cost saving equal to SEK53 874, and for every increase in the BDI-II score, there was a cost saving equal to SEK3896.

From a healthcare perspective, that is, excluding patient costs and productivity losses, the results are relatively similar at a savings per lost QALY of SEK5371 and a savings per increased BDI-II score at SEK388 (€41).

[Table 4](#T4){ref-type="table"} also shows the results from a number of deterministic sensitivity analyses ('scenario analyses') without any substantial impact on the results, that is, they are all in the same domain with savings per lost health (measured as lost QALYs or increased BDI-II score). The exception is the scenario where we do not adjust for baseline differences in health, and the analyses using BDI-II as a health outcome indicate that ICBT is a dominant alternative, that is, both less expensive and better health outcomes. However, this scenario does not merit any further interpretation since the results are not very precise given the large variation.

Assessing uncertainty {#s4d}
---------------------

The 95% CI for the cost-effectiveness ratios are not defined in a meaningful way since the range included estimates in both 'dominant' (cost savings and health improvements) and 'dominated' outcomes (increasing costs and worse health outcomes). We initially assessed the uncertainty by graphing the cost-effectiveness plane for the cost per QALY based on 1000 bootstrap replications.

The ICERs ([figure 1](#F1){ref-type="fig"}) were scattered throughout all four quadrants of the cost-effectiveness plane. To be specific, 33.5% of the ICERs were in the northwest quadrant (ie, ICBT was dominated, both more expensive and worse health outcomes), whereas 17.5% of the ICERs were in the southeast quadrant (ie, ICBT was dominant, both less expensive and better health outcomes), whereas 12% and 37% of the ICERs were in the northeast and southwest quadrant, respectively. Considering that both dominant and dominated ICERs were negative, the distribution of ICERs is difficult to interpret, that is, an ICER of SEK−100,000 could correspond to a very beneficial ('dominant') scenario as well as a very poor ('dominated') scenario.

![The cost-effectiveness plane based on 1000 bootstrap replications. The percentage number in each quadrant identifies the proportion of replications obtained in the respective quadrant. ICBT, internet-mediated cognitive behavioural therapy; QALY, quality-adjusted life-years.](bmjopen-2017-019716f01){#F1}

[Figure 2](#F2){ref-type="fig"} therefore shows the NMB result (see section 'Cost-effectiveness analyses and the net monetary benefit' for details) for a range of assumed values per QALY together with a 95% CI ('threshold value per QALY or willingness to pay per QALY') based on the 1000 bootstrap replications of the primary sample. The mean NMB can be interpreted as the total monetary value of the health benefits (per patient) minus the total monetary costs per patient (for ICBT vs TaU).

![Net monetary benefit (NMB) of internet-mediated cognitive behavioural therapy versus treatment as usual with 95% CIs. The NMB is shown for a range of assumed values for the willingness to pay per quality-adjusted life-year (QALY) (0--1.5 million Swedish kronor).](bmjopen-2017-019716f02){#F2}

As clearly shown, the 95% CI, irrespective of the value per QALY, included both positive and negative NMB estimates. In sum, the results showed that we cannot reject the (null) hypothesis that ICBT is as cost-effective as TaU.

Discussion {#s5}
==========

We have used 12 months follow-up data from the PRIM-NET pragmatic effectiveness trial[@R23] to perform an economic evaluation of ICBT versus TaU as a treatment for mild to moderate depression in the primary care setting, as seen from a healthcare and a societal perspective.

The incremental total cost for ICBT was negative, that is, the total costs for ICBT were modestly lower than for TaU. By far the biggest cost was productivity loss related to sick leave. The mean cost per patient did not differ significantly between ICBT and TaU. The mean QALY was lower but the reduction in BDI-II score was modestly larger in the ICBT group versus the TaU group (unadjusted). However, none of the differences in costs or health outcomes were statistically significantly different. In assessing uncertainty, the bootstrapped ICERs were scattered throughout all four quadrants in the cost-effectiveness plane, indicating that no firm conclusion could be drawn as to whether ICBT treatment compared with TaU was the most cost-effective use of resources. ICBT was thus regarded to be as cost-effective as TaU.

Strengths and weaknesses {#s6}
========================

We have studied the cost-effectiveness of ICBT as a treatment for depression 'in the real world',[@R37] which in Sweden most often is primary care. A key strength of this study thus was that the patients were exclusively primary care patients. Somatic comorbidity was not an exclusion criterion, indicating that the study population represented typical primary care patients, who often suffer from both mental and physical health problems.

Included patients were acceptably diversified in age and gender, and a strength was the higher proportion of men in the study population than in previous studies. The thorough scrutinising of EPRs for care consumption surveillance throughout the entire 12-month follow-up period provides healthcare cost outcomes legitimacy.

There are limitations concerning the PRIM-NET trial. Although 90 patients initially were included in the trial, which is a relatively high number of patients for this kind of intervention trial in the primary care setting, this was not sufficient for the sample size calculation. The difficulty to meet estimated inclusion rates in primary care research has been discussed previously.[@R38] Our inability to achieve a higher inclusion rate highlights the uncertainty of the results, as well as our inclusion of another eight patients in the intervention arm to reach a higher number of ICBT-treated patients for the 12-month pragmatic effectiveness study.

Missing data with regard to sick leave for some patients is a weakness as productivity loss from absenteeism constitutes the largest part of the societal costs. However, missing sick leave data occurred in both ICBT and TaU populations. The difference in mean sick leave costs between the two groups was small and may be random.

Another weakness was the significant difference in use of sedatives at baseline between ICBT and TaU. No patients in the TaU group used sedatives compared with 17% in the ICBT group. There were no other significant differences between ICBT and TaU at baseline.

Findings in relation to other studies {#s6a}
-------------------------------------

Several studies have suggested that ICBT is a cost-effective treatment option for depression.[@R16] However, in the REEACT trial, Littlewood *et al* presented a cost-effectiveness analysis suggesting that none of the ICBT programmes studied were cost-effective compared with usual GP care alone.[@R22] Comparisons between the different studies including the present should be made with caution as there are differences in terms of study design, follow-up and methodology used.

In the cost-effectiveness studies of ICBT as treatment for depression, sick leave (absenteeism) is the most common outcome measure to estimate productivity loss, and productivity loss represents the largest societal cost for depression. However, workers with depression are usually present at work. Their performance can be substantially reduced because of their state (presenteeism).[@R39] According to a study by Stewart *et al*, 81% of the productivity loss costs are explained by reduced performance while at work under during depression.[@R39] The costs of productivity loss during depression might thus be far higher than what has been measured since most studies do not take into account presenteeism. Small improvements in depressive symptoms can therefore have a greater bearing on cost than previously estimated. In future studies of the cost-effectiveness of treatments of depression, presenteeism would be an important factor to take into account.

A study by Bendelin *et al* of personality traits of patients recruited to an ICBT versus TaU study via advertisement showed that ICBT was perceived in different ways depending on personality traits; persons with a practical 'hands-on' approach were more positive about ICBT than those with more of an uncertain and doubtful personality.[@R40] Further cost-effectiveness studies of ICBT for depression could benefit from analysing potential differences in costs for different personality profiles or other differences that may exist between different groups of individuals.

A primary prerequisite for inclusion in the PRIM-NET trial was that the patient was positive to ICBT as a treatment option. Despite this, we had some dropouts. This must be kept in mind when introducing ICBT as a widely used therapy alternative. Although there are positive effects for society, the patient's preference must be ascertained during the patient-centred consultation. For the patient, advantages such as accessibility both concerning time and place and the possibility to recapitulate and to reach the supporting therapist rather promptly might also be strong incentives.[@R41]

The results of the PRIM-NET trial suggest that ICBT is as acceptable as TaU in terms of cost-effectiveness, clinical effectiveness and patient's experience.[@R24] This is in line with the idea of general practice where one of the cornerstones is person-centredness, that is, the treatment of choice very much depends on the individual's needs and preferences, and a plethora of good treatment options to choose between is a strength for achieving the best results.

Conclusions and policy implications {#s6b}
-----------------------------------

ICBT was regarded to be as cost-effective as TaU as costs, health outcomes and cost-effectiveness were similar for ICBT and TaU, both from a healthcare and societal perspective. Hence, there is no evidence in favour of one over the other as a treatment choice for patients with mild to moderate depression in Swedish primary care. These results, however, need to be confirmed by further more powered primary care studies.
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